Very long-chain tear film lipids produced by fatty acid elongase ELOVL1 prevent dry eye disease in mice.
Lipids secreted from the meibomian gland (meibum) form the superficial layer of the tear film and prevent water evaporation from the ocular surface and infection. Here, we identified the fatty acid (FA) elongases responsible for the synthesis of very long-chain FAs (VLCFAs) that constitute the meibum lipids. Elongation of VLCFAs (ELOVL)1 is primarily responsible for the production of saturated VLCFAs, whereas ELOVL1, ELOVL3, and ELOVL4 redundantly participate in the synthesis of monounsaturated VLCFAs. Gene disruption of Elovl1 in mice shortened acyl moieties in the 2 major meibum lipids: cholesteryl esters and wax esters. These changes were associated with dry eye phenotypes, including increases in eye-blink frequency and water evaporation from the ocular surface at younger ages. Aged Elovl1 mutant mice developed corneal opacity with vascular invasion, accompanied by epidermalization of the cornea. Thus, in addition to the well-known VLC ceramides (acylceramides) in the epidermis, VLC meibum lipids are barrier-forming lipids.-Sassa, T., Tadaki, M., Kiyonari, H., Kihara, A. Very long-chain tear film lipids produced by fatty acid elongase ELOVL1 prevent dry eye disease in mice.